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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor laser module composed of parts which 
are restrained from increasing in number, simple in 
structure, high in degree of freedom of material 
selection, manufactured at a low cost, easily and 
precisely assembled, and excellent in productivity. 
SOLUTION: A laser holder 22 which holds a 
semiconductor laser 20 and a lens holder 26 which holds 
a lens 24 are combined into one piece making one of 
them located inside and the other located outside, and 
the holders 22 and 26 are joined together as adjusted in 
space between them in a light axial direction so as to 
make a projection beam as large in size as prescribed. 
The laser holder 22 and the lens holder 26 are formed of 

the same metal material, the outer diameter of the inner member is set slightly larger than the 
inner diameter of the outer member, and the inner member is precisely press-fitted into the 
outer member so as to be positioned and mechanically fixed. Not only adhesive agent 
functioning as lubricant is used, but also an air vent groove 28 is provided to allow the inside 
of a semiconductor module to communicate with the outside air for smoothly carrying out a 
precise press-fitting operation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor laser, the laser holder holding it, and the lens that condenses the outgoing 
radiation light from semiconductor laser, Provide the lens holder holding this lens, and a laser holder 
and a lens holder are combined so that one side may fit in by the physical relationship from which 
another side serves as the inside outside. In the semiconductor laser module which carried out the joint 
unification of both the holders where spacing of the direction of an optical axis of semiconductor laser 
and a lens is adjusted so that outgoing radiation beam size may fall within a specification range A laser 
holder and a lens holder consist of a metallic material of this quality of the material, and the outer 
diameter of an inside member is larger than the bore diameter of lateral part material a little. The slot for 
the air vents for opening the inside and outside of a module for free passage at the time of press fit is 
formed at least in one side of the external surface of an inside member, and the inside of lateral part 
material. It is the semiconductor laser module which mechanical immobilization is made because an 
inside member carries out precision press fit in the free condition that there is no stopper in the interior 
of lateral part material, and is characterized by for adhesives filling up said slot and carrying out the 
closure of the interior of a module while the press fit section is reinforced by adhesives. 
[Claim 2] The semiconductor laser module according to claim 1 with which lateral part material is a 
laser holder, an inside member is a lens holder, and the slot for air-bleeders is formed in the peripheral 
face of a lens holder. 

[Claim 3] The slot for air vents is a semiconductor laser module according to claim 1 or 2 with which it 
is the configuration prolonged in an optical axis and parallel, and three or more are symmetrically 
arranged about the medial axis. 

[Claim 4] Semiconductor laser, the laser holder holding it, and the lens that condenses the outgoing 
radiation light from semiconductor laser, Provide the lens holder holding this lens, and a laser holder 
and a lens holder are combined so that one side may fit in by the physical relationship from which 
another side serves as the inside outside. In the manufacture approach of the semiconductor laser module 
which combines both holders and is unified where spacing of the direction of an optical axis of 
semiconductor laser and a lens is adjusted so that outgoing radiation beam size may fall within a 
specification range Manufacture a laser holder and a lens holder from the metallic material of this 
quality of the material, and the outer diameter of an inside member is enlarged a little rather than the 
bore diameter of lateral part material. The slot for the air vents for opening the inside and outside of a 
module for free passage at the time of press fit is formed at least in one side of the external surface of an 
inside member, and the inside of lateral part material. The adhesives which function as lubricant at the 
time of un-hardening are applied to the press fit side. Mechanical immobilization is completed to the 
completion of adjustment and coincidence of an outgoing radiation light property by carrying out 
precision press fit, adjusting the location in the direction of an optical axis in the free condition that there 
is no stopper in the interior of lateral part material about an inside member. The manufacture approach 
of the semiconductor laser module characterized by closing the interior of a module with the adhesives 
which flowed into said slot while reinforcing with stiffening adhesives. 
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[Claim 5] It is the manufacture approach of a semiconductor laser module according to claim 4 that 
lateral part material is a laser holder, an inside member is a lens holder, the slot for air vents is a 
configuration prolonged in an optical axis and parallel, and three or more are symmetrically formed in 
the press fit side of a major diameter about the medial axis by the outgoing radiation side's of a lens 
holder being [ an incidence side's ] the press fit side of a major diameter in the insertion section of a 
minor diameter, and those steps serving as a taper side or an R side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If the laser holder holding semiconductor laser and the lens holder holding a lens 
are described in more detail about the semiconductor laser module which carried out joint unification, 
this invention A laser holder and a lens holder are produced with the metallic material of this quality of 
the material a little with the bigger outer diameter of an inside member than the bore diameter of lateral 
part material. Both are fixed by precision press fit, and in order to perform precision press fit smoothly 
in that case, while forming the slot for air-bleeders in a press fit side, it is related with the semiconductor 
laser module using the adhesives which function as lubricant, and its manufacture approach. This 
semiconductor laser module is useful as the light source of the bar-code reader of for example, a 
handheld computer mold etc. 
[0002] 

[Description of the Prior Art] The semiconductor laser module used as the light source of a bar-code 
reader etc. condenses with a lens the outgoing radiation light of the semiconductor laser which emits 
light by the light, and it needs to design and manufacture it so that regular beam size may be obtained 
from this semiconductor laser module in the location which only a predetermined distance left. 
[0003] As a conventional semiconductor laser module, there was structure as shown, for example in 
drawing 4 . Semiconductor laser 10 (components which incorporated the laser component in the 
package) is fixed to the laser cylinder-like holder 12 by YAG welding (a sign Wl shows a welding part), 
adhesives are used for a lens holder 16 and the another side lens 14 is fixed. Here, the bore of a lens 
holder 16 and the outer diameter of the laser holder 12 are designed by tolerance with the clearance 
between some, therefore the laser holder 12 has composition inserted in so that it can move freely within 
a lens holder 16. After inserting the laser holder 12 into a lens holder 16, moving in accordance with an 
optical axis and adjusting the location of the direction of an optical axis of the semiconductor laser 16 to 
a lens 14, joint unification is fixed and carried out by YAG welding (a sign W2 shows a welding part) 
the condition. Such structure is indicated by JP,7-281062,A. 

[0004] When applying a semiconductor laser module to the bar-code reader of a handheld computer 
mold, the value of standard (tolerance) of each beam size in two or more outgoing radiation distance 
which is different from a semiconductor laser module is usually decided with the specification, and it 
must adjust and assemble so that it may be satisfied. Then, the laser holder 12 and a lens holder 16 are 
attached in a fine control stage etc., spacing of the direction of an optical axis of a lens 14 and 
semiconductor laser 16 is adjusted, measuring an outgoing radiation light property, and it is fixing in the 
condition. Although the precision of required spacing adjustment is based also on a specification in that 
case, it is several micrometers order. Incidentally, about **100 micrometers also of semiconductor laser 
simple substances also have the anchoring dimensional accuracy of the laser component of the package 
and interior, and, for a certain reason, dispersion in an outgoing radiation property of the adjustment for 
each semiconductor laser module of every etc. is indispensable. 

[0005] In the conventional technique, after considering as the design which gave the tolerance as for 
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which the clearance between some is made anyway to fitting of a laser holder and a lens holder and 
performing spacing adjustment by delicate receipts and payments, it holds the condition and is fixing. 
Adhesion by adhesives besides the above YAG welding, the immobilization (for example, structure 
which forms the male screw and the female screw in the peripheral face of a laser holder and the inner 
skin of a lens holder, respectively, and is made to screw in them mutually) by screw structure, 
association using third hardware component other than both holders, or those combination are in 
association with the laser holder 12 and a lens holder 16 here. 
[0006] 

[Problem(s) to be Solved by the Invention] It is important to devise the structure where this adjustment 
and assembly can be efficiently performed cheaply on the occasion of fertilization on the occasion of 
manufacture of a semiconductor laser module although delicate spacing adjustment with the 
semiconductor laser in the direction of an optical axis and a lens is indispensable, as mentioned above. 
[0007] As a design which gave the tolerance as for which the clearance between some is made to fitting 
of a laser holder and a lens holder If YAG laser welding is adopted as immobilization in case they are 
fixed after performing spacing adjustment by delicate receipts and payments It is restricted, since there 
are many unscrapable materials (for example, stainless steel etc.), components cost cannot but become 
high, and since the YAG laser welder itself is expensive, depreciation expenses etc. cannot but attach 
highly the metallic material which can be used for YAG laser welding, and product cost cannot but 
become high as a whole. If adhesives are used for immobilization with a laser holder and a lens holder, 
since it is necessary to hold firmly so that a location may not shift and the setting time starts until 
adhesives harden, productivity will be bad, and dispersion in assembly precision will become large. A 
male screw and a female screw must be formed in both holders, in order to raise the precision of 
adjustment moreover, it is necessary to consider as a very precise screw, therefore in association with a 
screw, the cost quantity of components is caused. It is also the same as when using third hardware 
component other than both holders. Since components mark increase, becoming cost quantity is not 
avoided. 

[0008] The purpose of this invention is offering the semiconductor laser module which the components 
mark to be used do not increase, but the structure of each part article is easy, the degree of freedom of 
selection of an ingredient can manufacture cheaply greatly therefore, precision assembly's can moreover 
be performed easily, and productivity's is good and the internal closure's can also do, and its 
manufacture approach. 
[0009] 

[Means for Solving the Problem] It is the semiconductor laser module which carried out the joint 
unification of both the holders where spacing of the direction of an optical axis of semiconductor laser 
and a lens is adjusted so that this invention may possess semiconductor laser, the laser holder holding it, 
the lens that condenses the outgoing radiation light from semiconductor laser, and the lens holder 
holding this lens, a laser holder and a lens holder may be combined so that one side may fit in by the 
physical relationship from which another side serves as the inside outside, and outgoing radiation beam 
size may fall within a specification range. As for the description of this invention, a laser holder and a 
lens holder consist of a metallic material of this quality of the material, and the outer diameter of an 
inside member is greatly designed a little from the bore diameter of lateral part material, and it is the 
point mechanically fixed in the completion of justification, and coincidence here in carrying out 
precision press fit in the free condition that an inside member does not have a stopper in the interior of 
lateral part material, moreover , other descriptions of this invention be the points constituted so that 
adhesives might go into said slot and the interior of a module might be closed while reinforce with 
adhesives the point which form the slot for the air vents for open the inside and outside of a module for 
free passage at the time of press fit at least to one side of the external surface of an inside member , and 
the inside of a lateral part material , and the press fit section , in order to enable such smooth precision 
press fit . 

[0010] As a typical example of a configuration, lateral part material is a laser holder, an inside member 
is a lens holder, and there is structure which formed the slot for air vents in the peripheral face of this 
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lens holder. In that case, as for the slot for air vents, it is desirable to form, as considered as the 
configuration prolonged in parallel with an optical axis and symmetrically arranged about a medial axis 
or more in three. A lens holder and a laser holder are made into the product made from an aluminium 
alloy in that case, and about 6-10 micrometers of outer diameters of a lens holder are greatly designed to 
the bore of a laser holder. Moreover, as adhesives, the epoxy adhesive for optics whose viscosity is 
3000CPS extent is desirable. 

[001 1] On the occasion of actual manufacture, adhesives are beforehand applied to the periphery of an 
inside member, and an inside member carries out precision press fit to a position in the free condition 
that there is no stopper in the interior of lateral part material, measuring an outgoing radiation light 
property. Non-hardened adhesives function as lubricant. And mechanical immobilization is completed to 
the completion of adjustment, and coincidence. Then, the interior is closed with the adhesives which 
were made to harden adhesives, and reinforced immobilization and flowed into the slot. 
[0012] 

[Embodiment of the Invention] A coefficient of thermal expansion is mostly in agreement because a lens 
holder and a laser holder consist of a metallic material of this quality of the material, there is no 
possibility (it loosens) that an integrated state may change to the temperature change of the environment 
the time of manufacture and in use, and the product which presents a stable property is obtained. 
[0013] in spite of non-hardened adhesives' functioning as lubricant at the time of press fit, and being 
hard to slide originally since lateral part material is this quality of the material greatly a little if the 
adhesives of the suitable viscosity for the press fit side of a lens holder and a laser holder are applied - 
precise ****-- smooth press fit is attained. Moreover, the slot for air-bleeders established in the press fit 
side discharges the air compressed inside a module at the time of press fit, reduces drag force, and is 
useful to this enabling precise press fit. When outgoing radiation beam size is measured and a 
predetermined adjustment condition is reached by these, pressing the big inside member of an outer 
diameter a little fit in the interior of lateral part material, shortly after suspending press fit actuation, 
mechanical immobilization is completed in the location. Therefore, also before hardening of adhesives, a 
lens holder and a laser holder will be in the condition of having joined together firmly. Therefore, even 
if it transports a semiconductor laser module to a heat treatment equipment on the occasion of hardening 
processing of adhesives, there is no possibility that an assembly condition may change. If hardening 
processing is completed, the hardened adhesives will achieve the function to reinforce association by 
press fit. The adhesives which flowed into Mizouchi for air-bleeders at it and coincidence at the time of 
press fit are also hardened, and since a slot is closed by it, the interior of modular will be in the condition 
that the closure was carried out completely. 
[0014] 

[Example] the explanatory view and drawing 3 which drawing 1 is the sectional view showing one 
example of the semiconductor laser module concerning this invention, and looked at drawin g 2 from the 
outgoing radiation side side show an assembly condition - it is a fracture perspective view a part. This 
semiconductor laser module consists of the semiconductor laser 20 which emits light in the light, the 
laser holder 22 of the shape of a cylinder holding it, a lens (this example rod lens) 24 which condenses 
the outgoing radiation light from semiconductor laser 20, and a lens holder 26 holding this lens 24, and 
by lateral part material, the laser holder 22 is combined so that it may fit in by the physical relationship 
from which a lens holder 26 serves as the inside. 

[0015] Semiconductor laser 20 is pressed fit and fixed to major-diameter hole 22a of the laser holder 22 
where the adhesives for reinforcement are applied near the perimeter of base partial 20a of a package. 
Positioning is made because base section 20a of a major diameter becomes a stopper and this press fit 
runs against step 22b of the inside of the laser holder 22. Adhesives achieve the reinforcement-function 
of immobilization by press fit, and the function which closes the perimeter of the press fit section. A 
lens holder 26 is the structure which became depressed so that the center by the side of the incidence of 
semiconductor laser approach might have conical-surface 26a, is the configuration which has 26f of 
outgoing radiation holes of lens stowage 26b of a circular hole, and a laser beam succeeding it, dropped 
the lens 24 into the lens stowage 26b, and fixed the perimeter with adhesives. 
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[0016] Both the laser holder 22 and the lens holder 26 are aluminium alloys (for example, the quality of 
the material: A201 1T8), for example, and barrel finishing finishing is given. And the outer diameter of 
the laser holder 26 used as an inside member is greatly designed a little (for example, about 6-10 
micrometers) rather than the bore diameter of the laser holder 22 which is lateral part material. The 
incidence side of semiconductor laser approach is partial 26c of a minor diameter comparatively, the 
outgoing radiation side serves as 26d of press fit sides of a major diameter, and, as for the peripheral 
face of a lens holder 26, the diameter of 26d of press fit sides of the major diameter is greatly designed a 
little rather than the bore diameter of the laser holder 22 as mentioned above. And from a part for a 
narrow diameter portion, toward a part for a major diameter, it is taper side or (R R) side 26e, and three 
of 120 degrees of three slots 28 for air vents of the cross-section V type prolonged in parallel with an 
optical axis are symmetrically formed in 26d of press fit sides of a major diameter about the medial axis. 

[0017] Press fit immobilization of the semiconductor laser 20 is carried out first at the laser holder 22, 
and adhesion immobilization of the lens 24 is carried out at a lens holder 26 so that clearly from drawing 
3 . And a lens holder 26 is pressed fit completely (it is settled in the laser holder 22 to the outgoing 
radiation side edge side of a lens holder 26 like) inside minor diameter hole 22c of the laser holder 22. It 
is performed continuously gradually (slowly), press fit measuring outgoing radiation beam size. The 
adhesives of moderate viscosity are beforehand applied to the periphery of 26d of press fit sides of the 
major diameter of a lens holder 26 in that case. First, narrow diameter portion part 26c achieves the 
function of the guide at the time of insertion, and the taper side used as a level difference or (R R) side 
26e achieves the function of centering at the time of press fit. If the lens holder 26 is pressed, in order 
that the air pressurized within the laser holder 22 may escape outside through the slot 28 for air vents 
established in the side face of a lens holder 26, the drag force to press fits will not increase. Moreover, 
the adhesives applied to 26d of press fit sides of a major diameter function as lubricant, and although 
they are the function of the slot 28 for air vents, and the press fit activity of the members of ****** and 
this quality of the material, they enable a precision and smooth press fit. As adhesives, the epoxy 
adhesive for optics, for example, EPO tech 353ND, (trade name: epoxy technology incorporated 
company make) was suitable. The viscosity in the room temperature of these adhesives is 3000CPS. The 
light is made to emit light from semiconductor laser 20, it condenses with a lens 24, and a beam is 
formed. And the lens holder 26 is gradually pressed fit in the laser holder 22, measuring the beam size in 
the location which only predetermined distance separated from the semiconductor laser module. When 
beam size serves as predetermined magnitude, a press fit activity is suspended. Then, a lens holder 26 
and the laser holder 22 will be combined firmly immediately in the location, and there is no possibility 
that a location may shift during handling. 

[0018] The applied adhesives are hardened by heat-treating. Since adhesives flow in in the slot 28 for air 
vents at the time of press fit, when press fit is completed, a slot is plugged up and the closure of the 
interior of a module is completely carried out by hardening. That is, the hardened adhesives will 
function also as encapsulants, such as a slot, while achieving the reinforcement function of 
immobilization. In the above-mentioned example, each uses the same epoxy adhesive for optics for the 
adhesives used in case the adhesives and the lens holder which are used in case the adhesives and the 
lens which are used in case semiconductor laser is combined with a laser holder are fixed to a lens 
holder are pressed fit in a laser holder in the semantics which raises workability. Although it is not 
necessary to necessarily use the same adhesives, it is important for the adhesives used in case a lens 
holder is pressed fit in a laser holder that it is within fitness viscosity [ the ] limits. If viscosity is a paste- 
like highly, it will not function as lubricant in the case of press fit, and since it flows immediately after 
applying, if viscosity is too low, it is hard to function as lubricant. Since it is such, the thing of 
thousands CPS extent (for example, 1000 - 5000CPS extent) has desirable viscosity. Moreover, what has 
a few volatile component is desirable at the time of hardening. It is because there is a possibility that it 
may cloud a lens when there are many volatile components. 

[0019] The others, copper, or brass of the laser holder 22 and a lens holder 26 etc. is usable. [ aluminium 
alloy / like the above-mentioned example ] By pressing the metals of this quality of the material fit, 
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since the coefficient of thermal expansion is equal, there is no possibility of changing a joint degree to 
an environmental temperature change, and the physical relationship of a lens 24 and semiconductor laser 
20 becomes good [ the heat dissipation effectiveness ] while being held strictly. 
[0020] The slot 28 for air vents formed in the peripheral face of a lens holder 26 Since there is an 
element deformed so that it not only becomes the path which discharges the air into which the interior 
was compressed at the time of press fit, but may become the refuge place of the applied adhesives and a 
slot may become small somewhat, while making it press fit smoothly The force which the condition of 
having faded tends to restore to the original configuration at the time of a press fit halt acts, and the 
function which strengthens association with the laser holder 22 further is achieved. When forming a 
straight slot parallel to an optical axis from such implications, in order to make the core of a lens agree 
in an optical axis, it is desirable 3 thru/or to prepare about four in a symmetrical location to a medial 
axis. 

[0021] Moreover, it is also possible to engrave the slot for air vents on the peripheral face of a lens 
holder in the shape of a spiral. After a spiral-like slot makes machine tools, such as an engine lathe, set 
and rotate a lens holder and processes cutting of a peripheral face etc., it has the advantage which can 
perform slot formation as it is, without suspending rotation. That is, working speed can improve and the 
part cost cut can be aimed at. On the other hand, in the case of said example which establishes two or 
more slots straight in parallel in an optical axis, it is advantageous, when drawing out a lens holder and 
mass-producing by law etc. That is, it is because it will bundle up at a drawing process and processing 
will be possible, if the cutting part for slot formation is prepared in the dice for drawing etc. 
[0022] Adhesion besides immobilization by the above-mentioned press fit etc. is sufficient as 
association with semiconductor laser and a laser holder. Association with a lens and a laser holder may 
perform gold plate etc. to a plane of composition besides adhesion, and may fix it to it with soldering, 
and the welding by low melting glass etc. is possible. 

[0023] If it is the structure where the whole inside member enters the interior of lateral part material 
completely, like this invention, even if it justifies the direction of an optical axis and spacing of 
semiconductor laser and a lens changes, the advantage which does not become settled and change only 
in the configuration of lateral part material (said example laser holder) will produce the dimension of the 
whole semiconductor laser module. If a lens holder is used as an inside member especially as mentioned 
above in that case, the die length of a lens holder can be shortened and the workability at the time of 
building a lens into a lens holder will improve. 

[0024] It joins together firmly mechanically as it is in the condition of could adjust spacing of 
semiconductor laser and a lens in the precision of several micrometers, and having adjusted by such 
approach, and sufficient temperature stability can be presented also during use. 
[0025] 

[Effect of the Invention] Since this invention is the structure which fixes mechanically the laser holder 
holding semiconductor laser, and the lens holder holding a lens by precision press fit as mentioned 
above, where adjustment of spacing of the direction of an optical axis of semiconductor laser and a lens 
is completed, mechanical immobilization is completed immediately, and it is effective in the ability to 
shorten production time. Moreover, since the adhesives applied to the press fit side achieve the duty of 
lubricant and the slot further for air vents is formed, press fit becomes smooth and can raise the location 
precision at the time of press fit. And in order that adhesives may flow into the slot for air-bleeders and 
may harden, the inside of a module can be closed completely. Furthermore, being able to use ingredients 
with workability it being cheap and good (for example, aluminium alloy etc.), in order not to perform 
YAG welding in this invention, there being also no need for the third hardware component etc., parts 
cost's becoming cheap since the structure of each holder is very simple, and manufacture becoming easy, 
and ****** assembly cost are also reduced, and it becomes possible to mass-produce a product cheaply. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing one example of the semiconductor laser module concerning 
this invention. 

[Drawing 2] The explanatory view seen from the outgoing radiation side side. 

[Drawin g 3] the part which shows the assembly condition — a fracture decomposition perspective view. 

[Drawin g 4] The sectional view showing an example of the conventional technique. 

[Description of Notations] 

10 20 Semiconductor laser 

12 22 Laser holder 

14 24 Lens 

16 26 Lens holder 

28 Slot for Air Vents 
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